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SEQUENCE LISTING 

<110> THE HORTICULTURE AND FOOD RESEARCH INSTITUTE OF NEW ZEALAND LIMITED 

<120> ENZYME AND POLYNUCLEOTIDE ENCODING SAME 

<130> 490283 KXR 

<140> Not yet known 
<141> 2003-10-15 

<150> NZ 521984 
<151> 2002-10-15 

<160> 14 

<170> Patentin version 3.1 

<210> 1 
<211> 1952 
<212> DNA 

<213> Malus domestica 

<400> 1 ^ 4. 

ctatagcttc ttgtatccca aacatctcga gcttcttgta caccaaatta ggtattcact 

atggaattca gagttcactt gcaagctgat aatgagcaga aaatttttca aaaccagatg 

aaacccgaac ctgaagcctc ttacttgatt aatcaaagac ggtctgcaaa ttacaagcca 

aatatttgga agaacgattt cctagatcaa tctcttatca gcaaatacga tggagatgag 

tatcggaagc tgtctgagaa gttaatagaa gaagttaaga tttatatatc tgctgaaaca 

atggatttag tagctaagtt ggagctcatt gacagcgtcc gaaaactagg cctcgcgaac 

ctcttcgaaa aggaaatcaa ggaagcccta gacagcattg cagctatcga aagcgacaat 

ctcggcacaa gagacgatct ctatggtact gcattacact tcaagatcct caggcagcat 

ggctataaag tttcacaaga tatatttggt agattcatgg atgaaaaggg cacattagag 
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aaccaccatt tcgcgcattt aaaaggaatg ctggaacttt tcgaggcctc aaacctgggt 600 

ttcgaaggtg aagatatttt agatgaggcg aaagcttcct tgacgctagc tctcagagat 660 

agtggtcata tttgttatcc agacagtaac ctttccaggg acgtagttca ttccctggag 720 

cttccatcac accgcagagt gcagtggttt gatgtcaaat ggcaaatcaa cgcctatgaa 780 

aaagacattt gtcgcgtcaa cgccacgtta ctcgaattag caaagcttaa tttcaacgta 840 
gttcaggccc aactccaaaa aaacttaagg gaagcatcca ggtggtgggc aaatctgggc 900 
ttcgcagaca acttgaaatt tgcaagagat agactggttg aatgtttctc atgtgctgtg 960 

ggagtagcat tcgagcctga gcactcatct tttagaatat gtcttaccaa agtcatcaac 1020 

ttagtactga tcatagacga cgtctatgat atttatggct cagaggaaga gctaaagcac 1080 

ttcaccaatg ctgttgatag gtgggattct agggaaactg agcagcttcc agagtgtatg 1140 

aagatgtgtt tccaagtact ctacaacact acttgtgaaa ttgctcgtga aattgaggag 1200 

gagaatggtt ggaaccaagt attacctcaa ttgaccaaag tgtgggcaga tttttgtaaa 1260 

gcattattgg tggaggcaga gtggtataat aagagccata taccaaccct tgaagagtac 1320 

ctaagaaacg gatgcatttc atcatcagtt tcagtgcttt tggttcactc gtttttctct 1380 

ataactcatg agggaaccaa agagatggct gattttcttc acaagaatga agatcttttg 14 40 

tataatatct ctctcatcgt tcgcctcaac aatgatttgg gaacttccgc ggctgaacaa 1500 

gagagagggg attctccttc atcaatcgta tgttacatga gagaagtgaa tgcctctgaa 1560 

gaaacagcta ggaagaacat taagggcatg atagacaatg catggaagaa agtaaatgga 1620 

aaatgcttca caacaaacca agtgcctttt ctgtcatcat tcatgaacaa tgccacaaac 1680 

atggcacgtg tggcgcacag cctttacaaa gatggagatg ggtttggtga ccaagagaaa 1740 

gggcctcgga cccacatcct gtctttacta ttccaacctc ttgtaaacta gtactcatat 1800 

agtttgaaat aaatagcagc aagaagtttg cggttcagtt cgtcatggat aaattaatct 1860 
ttacagtttg taacgttgtt gcacaaagat tatgaataaa aagttgtagt ttgtcgttta 1920 

ttttttaaaa aaaaaaaaaa aaaaaaaaaa aa * 1952 

<210> 2 
<211> 576 
<212> PRT 

<213> Malus domestica 



<400> 2 

Met Glu Phe Arg Val His Leu Gin Ala Asp Asn Glu Gin Lys lie Phe 
15 10 15 
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Gin Asn Gin Met Lys Pro Glu Pro Glu Ala Ser Tyr Leu lie Asn Gin 
20 25 30 

T^g Arg Ser Ala Asn Tyr Lys Pro Asn lie Trp Lys Asn Asp Phe Leu 
35 40 45 

Asp Gin Ser Leu He Ser Lys Tyr Asp Gly Asp Glu Tyr Arg Lys Leu 
50 55 60 

Ser Glu Lys Leu He Glu Glu Val Lys He Tyr He Ser Ala Glu Thr 
65 70 75 80 

Met Asp Leu Val Ala Lys Leu Glu Leu He Asp Ser Val Arg Lys Leu 
85 90 95 



Gly Leu Ala Asn Leu Phe Glu Lys Glu He Lys Glu Ala Leu Asp Ser 
100 105 110 

He Ala Ala He Glu Ser Asp Asn Leu Gly Thr Arg Asp Asp Leu Tyr 
115 120 125 

Gly Thr Ala Leu His Phe Lys He Leu Arg Gin His Gly Tyr Lys Val 
130 135 140 

Ser Gin Asp He Phe Gly Arg Phe Met Asp Glu Lys Gly Thr Leu Glu 
145 150 155 160 

Asn His His Phe Ala His Leu Lys Gly Met Leu Glu Leu Phe Glu Ala 
165 170 175 

Ser Asn Leu Gly Phe Glu Gly Glu Asp He Leu Asp Glu Ala Lys Ala 
180 185 190 

Ser Leu Thr Leu Ala Leu Arg Asp Ser Gly His He Cys Tyr Pro Asp 
195 200 205 

Ser Asn Leu Ser Arg Asp Val Val His Ser Leu Glu Leu Pro Ser His 
210 215 220 

Arg Arg Val Gin Trp Phe Asp Val Lys Trp Gin He Asn Ala Tyr Glu 
225 230 235 240 

Lys Asp He Cys Arg Val Asn Ala Thr Leu Leu Glu Leu Ala Lys Leu 
245 250 255 

Asn Phe Asn Val Val Gin Ala Gin Leu Gin Lys Asn Leu Arg Glu Ala 
260 265 270 
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Ser Arg Trp Trp Ala Asn Leu Gly Phe Ala Asp Asn Leu Lys Phe Ala 
275 280 285 

Arg Asp Arg Leu Val Glu Cys Phe Ser Cys Ala Val Gly Val Ala Phe 
290 295 300 

Glu Pro Glu His Ser Ser Phe Arg lie Cys Leu Thr Lys Val lie Asn 
305 310 315 320 

Leu Val Leu lie lie Asp Asp Val Tyr Asp lie Tyr Gly Ser Glu Glu 
325 330 335 

Glu Leu Lys His Phe Thr Asn Ala Val Asp Arg Trp Asp Ser Arg Glu 
340 345 350 

Thr Glu Gin Leu Pro Glu Cys Met Lys Met Cys Phe Gin Val Leu Tyr 
355 360 365 

Asn Thr Thr Cys Glu He Ala Arg Glu He Glu Glu Glu Asn Gly Trp 
370 375 380 

Asn Gin Val Leu Pro Gin Leu Thr Lys Val Trp Ala Asp Phe Cys Lys 
385 390 395 400 

Ala Leu Leu Val Glu Ala Glu Trp Tyr Asn Lys Ser His He Pro Thr 
405 410 415 

Leu Glu Glu Tyr Leu Arg Asn Gly Cys He Ser Ser Ser Val Ser Val 
420 425 430 

Leu Leu Val His Ser Phe Phe Ser He Thr His Glu Gly Thr Lys Glu 
435 440 445 

Met Ala Asp Phe Leu His Lys Asn Glu Asp Leu Leu Tyr Asn He Ser 
450 455 460 

Leu He Val Arg Leu Asn Asn Asp Leu Gly Thr Ser Ala Ala Glu Gin 
465 470 475 480 

Glu Arg Gly Asp Ser Pro Ser Ser He Val Cys Tyr Met Arg Glu Val 
485 490 495 

Asn Ala Ser Glu Glu Thr Ala Arg Lys Asn He Lys Gly Met He Asp 
500 505 510 

Asn Ala Trp Lys Lys Val Asn Gly Lys Cys Phe Thr Thr Asn Gin Val 
515 520 525 
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Pro Phe Leu Ser Ser Phe Met Asn Asn Ala Thr Asn Met Ala Arg Val 
530 535 540 

Ala His Ser Leu Tyr Lys Asp Gly Asp Gly Phe Gly Asp Gin Glu Lys 
545 550 555 560 

Gly Pro Arg Thr His He Leu Ser Leu Leu Phe Gin Pro Leu Val Asn 
565 570 575 



<210> 3 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 3 

agagttcact tgcaagctga 20 

<210> 4 

<211> 12 

<212> DNA 

<213> Made in lab 



<400> 4 
ggatgcttcc ct 

<210> 5 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 5 

gcacattaga gaaccaccat 20 

<210> 6 
<211> 676 
<212> DNA 

<213> Malus domestica 
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600 
660 



490283KXR.ST25.txt 

<400> 6 

ctaagttgga gctcattgac agcgtccgaa aactaggcct cgcgaacctc ttcgaaaagg 60 
aaatcaagga agccctagac agcgttgcag ctatcgaaag cgacaatctc ggcacaagag 120 
acgatctcta tgctactgca ttacacttca agatcctcag gcagcatggc tataaagttt 
cacaagatat atttggtaga ttcatggatg aaaagggcac attagagaac caccatttcg 
cgcatttaaa aggaatgctg gaacttttcg aggcctcaaa cctgggtttc gaaggtgaag 
atattttaga tgaggcgaaa gcttccttga cgctagctct cagagatagt ggtcatattt 360 
gttatccaga cagtaacctt tccagggacg tagttcattc cctggagctt ccatcacacc 
gcagagtgca gtggtttgat gtcaaatggc aaatcgacgc ctatgaaaaa gacatttgtc 
gcgtcaacgc cacgttactc gaattagcaa agcttaattt caacgtagtt caggcccaac 540 
tccaaaaaaa cttaagggaa gcatccaggt ggtgggcaaa cctgggcatc gcagacaact 
tgaaatttgc aagagataga ctggttgaat gtttcgcatg tgctgtggga gtagcattcg 
agccagagca ctcatc 

<210> 7 

<211> 224 

<212> PRT 

<213> Malus domes tica 

<400> 7 

Iivs Leu Glu Leu lie Asp Ser Val Arg Lys Leu Gly Leu Ala Asn Leu 
1 5 10 15 

Phe Glu Lys Glu lie Lys Glu Ala Leu Asp Ser Val Ala Ala lie Glu 
20 25 30 

Ser Asp Asn Leu Gly Thr Arg Asp Asp Leu Tyr Ala Thr Ala Leu His 
35 40 45 

Phe Lys lie Leu Arg Gin His Gly Tyr Lys Val Ser Gin Asp lie Phe 
50 55 60 

Gly Arg Phe Met Asp Glu Lys Gly Thr Leu Glu Asn His His Phe Ala 
65 70 75 80 

His Leu Lys Gly Met Leu Glu Leu Phe Glu Ala Ser Asn Leu Gly Phe 
85 90 95 
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Glu Gly Glu Asp lie Leu Asp Glu Ala Lys Ala Ser Leu Thr Leu Ala 
100 105 110 

Leu Arg Asp Ser Gly His lie Cys Tyr Pro Asp Ser Asn Leu Ser Arg 
115 120 125 

Asp Val Val His Ser Leu Glu Leu Pro Ser His Arg Arg Val Gin Trp 
130 135 140 

Phe Asp Val Lys Trp Gin He Asp T^a Tyr Glu Lys Asp He Cys Arg 
145 150 155 160 

Val Asn Ala Thr Leu Leu Glu Leu Ala Lys Leu Asn Phe Asn Val Val 
165 170 175 

Gin Ala Gin Leu Gin Lys Asn Leu Arg Glu Ala Ser Arg Trp Trp Ala 
180 185 190 

Asn Leu Gly He Ala Asp Asn Leu Lys Phe Ala Arg Asp Arg Leu Val 
195 200 205 

Glu Cys Phe Ala Cys Ala Val Gly Val Ala Phe Glu Pro Glu His Ser 
210 215 220 



<210> 8 

<211> 20 

<212> DNA 

<213> Made in lab 

<400> 8 

gaaaagttcc agcattcctt 

<210> 9 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 9 

gcacattaga gaaccaccat 20 

<210> 10 
<211> 20 
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<212> DNA 

<213> Made in lab 



<400> 10 

cttcacaaga atgaagatct 20 

<210> 11 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 11 

ttccatgcat tgtctatcat 20 

<210> 12 

<211> 38 

<212> DNA 

<213> Made in lab 



<400> 12 

taatacgact cactataggg atgcttccct taagtttt 38 

<210> 13 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 13 

ctggcacctt atgagaaatc 20 

<210> 14 

<211> 20 

<212> DNA 

<213> Made in lab 



<400> 14 

ccacccatag aatcaagaaa 
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